SUMMARY Seven cases of lobar cerebral haemorrhage due to amyloid angiopathy were found among 60 necropsy cases of intracerebral haemorrhage. Clinically five patients were demented and two had hypertension. Immediately after the onset of stroke there was a high incidence of headache and vomiting, followed by nuchal rigidity. Amyloid angiopathy was most prominent in the cerebral cortex and the leptomeninges. Senile Recently, additional sections were prepared from the brains of the 60 cases, and stained with haematoxylin-eosin, Congo-red, periodic-acidSchiff and Bodian methods. Sections examined were frontal lobe (areas 8, 9), parietal lobe (area 7), temporal lobe (area 20, 21), occipital lobe (area 17, 18), insula, Ammon's horn and parahippocampal gyrus, basal ganglia, thalamus, pons, medulla and cerebellum (cortex, dentate nucleus), as well as areas around the haematomas. In seven cases, the haemorrhage was considered to be due to amyloid angiopathy. A representative case is described below.
Haematoma located outside the basal ganglia and the thalamus (lobar cerebral haemorrhage) is relatively rare among cases of intracerebral haemorrhage. Various aetiologies are known for this type of haemorrhage, such as cryptic angioma, arteriovenous malformation, moya-moya disease, brain tumours, diseases associated with haemorrhagic tendency and hypertensive vascular changes. Recently, amyloid angiopathy has attracted attention as a further cause. A retrospective study of 60 cases with intracerebral haemorrhage disclosed seven cases that were due to amyloid angiopathy. In all of these, the haematomas were located in the cerebral cortex and the subjacent white matter.
Cases and methods
Kurate Kyoritsu Hospital is a 300 bed chronic hospital with geriatric, psychiatric and medical wards.
From 1965 to 1982, 4310 patients were admitted to the hospital. Of these, 1352 died and 1080 underwent complete postmortem examination (necropsy rate 80%). There were 60 cases of spontaneous intracerebral haemorrhage, excluding those cases with aneurysm and haemorrhagic infarct in the necropsy files. These haemorrhages were at least 3-0 cm in diameter in the cerebrum and cerebellum or 1-5 cm in the brain stem. Age and sex distribution of these 60 cases is shown in table 1. All the organs including the brain were kept in 10% formalin for two weeks and sections were taken from each organ. Recently, additional sections were prepared from the brains of the 60 cases, and stained with haematoxylin-eosin, Congo-red, periodic-acidSchiff and Bodian methods. Sections examined were frontal lobe (areas 8, 9), parietal lobe (area 7), temporal lobe (area 20, 21) , occipital lobe (area 17, 18), insula, Ammon's horn and parahippocampal gyrus, basal ganglia, thalamus, pons, medulla and cerebellum (cortex, dentate nucleus), as well as areas around the haematomas. In seven cases, the haemorrhage was considered to be due to amyloid angiopathy. A representative case is described below.
A 78-year-old man (case 1), a retired mining engineer who had been living alone since his retirement, was admitted to a local hospital because of burns on his hands and legs. He (fig 1) . Microscopically, the most striking finding was severe deposition of amyloid in the wall of small arteries and arterioles in the cerebral cortex and the leptomeninges (fig 2) . Also present was prominent drusige Entartung (plaque-like degeneration), namely amyloid deposit in the capillary wall with infiltration into the adjacent brain parenchyma ( fig  3) . These changes were observed throughout the cerebral cortex. Amyloid deposits were also noted in the Ammon's horn, the basal ganglia, the thalamus and the cerebellar cortex, but to a lesser extent than in the cerebral cortex There was no amyloid in the~~~~~~~~~~~~~~~~~~~~~~. Amyloid angiopathy and lobar cerebral haemorrhage abundant in the temporal and occipital lobes. There seemed to be correlation between the presence of senile plaques and the amyloid deposit in the vessel wall. In case 1, the senile plaques were larger than usual and were mostly arranged around the capillaries.
Alzheimers neurofibrillary tangles were present in all cases; in cases 4 and 5, they were limited to the Ammon's horn. Cases 3, 4 and 5 showed a few small arteries undergoing fibrinoid degeneration in the basal ganglia and the thalamus. There were no cryptic angiomas or arterio-venous malformations in and around the haematomas. The white matter generally was well preserved and in no cases were there any infarcts, suggestive of subcortical arteriosclerotic encephalopathy (Binswanger). However, in the cerebral cortex of cases 1, 2, 3, and 7, there were small perivascular scars with haemosiderin laden macrophages and astroglial reaction, and occasional petechial haemorrhages.
Among the 53 cases of cerebral haemorrhage other than the seven cases described, eight showed slight amyloid angiopathy which was limited to the cerebral cortex and the leptomeninges. The eight cases were over 59 years old, with a mean of 71-1 years. Five of the eight cases had senile plaques, but generally few in number. The sites of haematomas of the eight cases were different from the present 1207 seven cases, that is they were in the basal ganglia (3), thalamus (2), dentate nucleus of the cerebellum (2) and pons (1). All of them had history of hypertension. Therefore, in these eight cases haemorrhages are not considered to be due to amyloid deposit in the vessel walls.
Electron microscopic examination was done on small portions of the cerebral cortex, taken from cases 1, 2, 3 and 7. The tissues were postfixed with 2% osmium tetroxide, dehydrated and embedded in Epon 812. Thick sections were stained with toluidine blue and thin sections, with uranyl acetate and lead citrate solution. The severely involved arterioles and small arteries showed the media and the adventitia to be completely replaced by amyloid fibrils of approximately 90 nm in diameter (fig 6a, b) . The smooth muscle cells could not be identified, but electron dense material, probably derived from degenerated smooth muscle cells, was observed in the media. The basement membrane was intact and no amyloid fibrils were seen within the endothelial cells. Generally, arterioles were more affected than the small arteries, and their lumina were narrowed. In less involved vessels, amyloid fibrils were noted more in the adventitia and the outer layer of the media, among collagen fibres and the smooth muscle cells. At the capillary level, amyloid fibrils extended into the surrounding brain parencyma, perpendicu- 
Discussion
Three forms of amyloid deposit have been recognised in the central nervous system. They are the amyloid core of senile plaques, deposit in the arterial and arteriolar walls (congophilic angiopathy of Pantelakis'), and deposit in the capillary and arteriolar walls with extension into the surrounding brain parenchyma ( 
